
Fermilab FERMILAB-CONF-06-351-E

������������	�
�	�
�
���������������������	��������! #"%$'&)(���
�(

*�+-,/.1032146587
7:9<;=4=5>4=?�46.A@'21BC58.10321D8E'F�5�GH58;�5>I:2J@'?�ICD8EC2LK=ENM-*�ECB:5>.L0�EOF�5QPR5>;�2SM-TRF�5>U3IC58.�VXWYPZ.1D8.JGH58[S.10�2LICIC5<M-\�2LK=]L._^`+
PZ.L0-4=ECI:.1K�a1.SMcbdWZe1fSg�hSi)Pj58;=2kML9<4621D8l

mon�p<q-rts�ukv6u�wyx�zHwjzZrt{|{�x<wy}crtwyz~p<q-wYwy{twy�Owyncp<s��:��p<q-w/�Z�����Lwyp<wy�yp<�:x�v�n-�`p<x<rt����w�x��O��s<p�x<wy{twy}-v6ncp��>��x��Au-qc�cs<rt�ys�v�n�v�{|�cs<wysC�

�S�������`�d�������d�`�C���
^ �321F�K�.10�;�21K�E¡21[�?30�F�210N4=D>l£¢�K�.-F3?�ICE:F¤214�4=��E

¥ ECa¦214=K=.L0£VH.LD>D85>F3ECK§M�4=��E%¨dEC21;�?�K�ECF©^�ª«ICK�.1;�;�;=E:ICW
4=5>.L0¬5>;­bS+ f¯®�°k+ f²±�[³5>0¬4=��E²K=E:]158.10�.1´A4=K=2L0�;=aLECK�;=E
¨d.1¨dE:0-4=?�¨¶µ�·R¸<¹'ª)º�»¼fk+ °�½�EC¾)¿LIÀ2L0�FÁK�21¢�58F�584<l
Â3Ã ¸<¹'ª'º Â|Ä g�Å>g�ÆÇ+ ¥ �35>;`I:K=.L;=;O;�ECI:4658.10È5>;É46��K�ECEd.1K�W
F�E:K=;).1´Z¨d21]L0�5>4=?�F�E`D821K�]1E:K�46�3210�214_Êyª�Ê§Ë­¨d2LIÌ��5>03EC;
K�?�0�0�580�]O214�4=��EÉÍ�¸ÏÎ¯ÐRº¯210�Fd46�3E�2§a�2L5>D821[3D>E�EC0�E:K=]Ll`21D8W
D8.§Ñ�;Y46�3E�¢�K�.-F3?�IC4=5>.L0J.L´k46��E'��EC2§aN58ECK�¹)ÒÓ M3¹�ÔY210�FAÕ�Ö��2LF�K�.10�;§+ ¥ ��E�IÌ�321D8D>E:0�]1E�58;jEC×N4=K=2LIC46580�]O46�3E�5>0N4=ECK�EC;�46W
580�]J^�;=58]10�2LD>;�´ÏK�.1¨¤2JD>E:a1ECDk.L´Q[�21IÌØN]LK=.L?�0�FAÑ���58IÌ��58;
4=��K=E:Ed.1K�F�ECK�;O.1´�¨J2L]10�5846?3F�EA��58]1��E:K�214�¢�K�.NF�?�IC4=5>.L0�+
¥ ��58;�5>;�2LIÌ��5>E:a1E:FA214�VH,'GX9=9jÑ�5846��F�ECF�58IC2L46E:F�F�E:46ECI:W
4=.1K�;�2L0�F�46K�5>]L]1E:K=;§+

ÙS���`Ú�ÛÜ�`Û'Ý)Þ/�É�J��� �d��ßjßj�C��Û/�
¥ ��E ¥ E:a�2L46K�.10©VH.LD>D858F�ECKdIC.LD>D858F�EC;Jb1fÀµ µÈ[�?�0�IÌ��E:;

2L4Éà áAâ¤gL+ ãLf ¥ E:¾J+ ¥ ��EÉF3EC;�5>]L0ä5>03;=4=210N462L0�EC.L?�;�D8?�W
¨d580�.1;�5>4<l�Ñ�21;�gÌ°Lå=æ�IC¨äË�æC;§Ë�ç�[�?�4�46�3E ¥ ECa¦2L46K�.10É03.§Ñ
E:×-I:ECE:F�;)584O210�Fä;�EC4/46�3E_¢SEC2LØ�D8?�¨d580�.1;�5>4<l�K�ECI:.1K�F�214
gL+ èZé�gÌ°1å�æAIC¨äË�æC;§Ë�çC+Àê�5846��2L0X21D8K�EC21F3lÀ580-4=EC]LK=2L46ECF
D8?�¨d5>03.1;�5>4<ld.1´�g1+ bÉ´Ï[�Ë�ç:ML46�3E'E:×-¢SECI:462L4658.10�58;�46._��2§a1E
580N46EC]LK=2L46E:F~ë�èd´Ï[�Ë�ç�[Nlì4=��E�l1E:21K�hL°1°1èk+

íS���`Ú�ÛÜ�J��î³�¦�J��Û/�`Û/�d�`���
íS�ï�S���Éð�ñäò:ó¦ô�õ¦ö�÷ïøHùXú:û�ú�òCñNü
¥ ��E�VH,/G¤969A4=K=2LIÌØ1ECKA58;�D>.NIC2L46E:F�Ñ�5>4=��5>0Á2ýgÌÎk+>g

ØQ½þ;�.1D8EC03.158F�21DZ¨d21]L0�EC4=5>IdU�E:D>FÈ2L0�F~584�58;`IC.L¨J¢S.1;�ECF
.L´�;=58D>58IC.L0XF�E:46ECI:46.LK=;_210�F�2ÀF�K�5>´Ï4_IÌ��21¨_[¯E:K¦+ ¥ ��E:K=E
2LK=E�4=��K=E:Eä580�F�EC¢SEC03F�EC0N4�;�58D>58IC.L0�F�EC4=ECIC4=.1K�;¦MR*�¾'ÿ)9=9CM
9<*�\�2L0�F�\�°1°kMZ´Ï.1KA2È4=.1462LD�.1´'EC58]1�N4d;=58D85>I:.10²D>2§lLECK�;¦M
i�°1ÎäD821F�F3ECK�;_2L0�F©iÌhLhSM Î1bLh�IÌ��210�03ECD8;�Å h1Æ<+~*�¾)ÿ'969`58;
¨d21F3EA.1´�b1fL°�F�.1?�[3D>E:Wo;�5>F3ECF%D821F�F�E:K=;É5>0X2�D82§l1.L?�4�.1´

;=58×�gÌe�IC¨¼2L×N5>2LDH;�ECI:4658.10�;Àé²4<Ñ�ECD8a1E_b1°����À;=D85>I:EC;Àé
U�a1E�K=2LF�5>2LDYD82§l1ECK�;`[SEC4<Ñ�ECE:0XhS+ eä2103FÁgÌ°S+ fäI:¨ ´ÏK�.1¨
46��E�[SEC2L¨JD8580�E-+�9<*�\�IC.§aLECK�;�4=��E�21K�EC2)[SEC4<Ñ�ECE:0_*3¾)ÿ)9=9
210�FJ46��E�F3K=58´Ï4�IÌ��21¨_[¯E:K¦M¦Ñ�5846�Jh1ãLf'F3.1?�[�D8ECW ;�5>F�E:F_D821F3W
F�ECK�;O214OK=2LF�585H.L´jhL°�2103F~hLè�IC¨ä+Éê�5>4=�~2�D8EC0�]L46�­.1´
g1+ ãX¨äM�5>4�¢�K=.§aN58F�EC;�;=58D>58IC.L0���5846;�.1?�4ì4=. ÂRÃ¤Â|Ä hS+
\�°1°d58;�2A;�5>0�]LD>E:Wo;�58F�ECF�D>2§lLECK�.L´�ÎLèJD821F3F�ECK�;�¨d.1?�0N46E:F
F�5>K�ECI:46D8ld.10ì4=��E)[SEC2L¨J¢35>¢SE-Mkg1+ e`I:¨£´ÏK�.1¨Ü4=��E)[SEC2L¨JW
D>580�E-M�Ñ���5>IÌ�ÁEC0���2L0�ICE:;�4=��EÀ4=K=2LIÌØ�58¨d¢�21I:4�¢�2LK=2L¨JE:W
46ECKOK�EC;�.1D8?�4658.10H+ ¥ �3E_4=��K=E:E_;�?�[SF�EC4=ECI:46.1K�;O;=�321K�EÉ46�3E
;=2L¨JE�K=E:21F�.L?�4`;�l-;�46E:¨äM�;�462LK=4=5>03]äÑ�5>4=�X46�3Eì*�¾)ÿ'b1,
IÌ��5>¢HMc2�I:?�;=4=.1¨ F�EC;�5>]L0�ECF��'*�9CV~Ñ�5>4=�A2�gÌh1èOIÌ��2L0�0�E:D
é%ÎLhAIC21¢321IC5846.LK�210�2LD>.L]_;�46.LK=2L]1EOK�5>0�]kMNÑ���58IÌ��¨J2LØ1E:;
5>4�¢S.1;�;=58[�D8EO46.J21I��N?�58K�E'F�2L462d580�F�E:21F�4=5>¨dE:D>E:;=;�¨d.NF�E-M
5>0N46E:]1K�214=5>0�]ÈIÌ��2LK=]LE�.L0².L0�E�IC2L¢�21I:5>4=.1KdÑ���58D>E�K�EC21F3W
5>0�]�.L?�4Z2103.146�3ECKZ.103E-+ ¥ ��E�F�214=2�21I��-?35>;�5>4=5>.L0_;�lN;=4=EC¨
¢�K=.§aN58F�EC;_;=58D85>I:.10XF�2L462ä580�4=5>¨dE�´Ï.1KJ\�ECaLECDRhÀ46K�58]1]1E:K
¢�K=.NI:EC;�;=580�]S+
	�a1ECK�ãL°��¤.L´�4=��EA;�5>D85>I:.10ÈF�E:46ECI:46.LK`5>;
¢¯.§Ñ�ECK�ECFd2103FA¨J.LK=E�4=��210�è1°
�Á5>;R¢�K=.§aN58F�580�]��N?�21D85>4<l
F�214=2S+)VH�321K�]1E/IC.1D8D8ECIC4=5>.L0�E��dIC58EC0�I:l�58;�ã1ã
� M�Ñ�5>4=�
2J;�580�]1D8EO��5>4�E��dIC58EC0�I:lä»ÁãL°��d+ ¥ ��EO��584�K=E:;=.LD>?34658.10
´Ï.1K�2�4<ÑR.LWo;�46K�5>¢!I:D>?�;�46E:K�58;�ãÈ±�¨ä+ ¥ ��EÀ;=58]10�2LD>W 46.LW
0�.158;=E'K=2L4658.`58;R2L[¯.§aLE_gÌ°��>g�[S.14=��´Ï.LK������J;�46K�58¢�;j2L0�F
´Ï.1K�������;�46K�58¢�;¦+
¥ ��EäVHE:0-4=K=2LD�	�?�46E:KAVH�321¨É[SECK�¸=V�	 ¥ M�Å bLÆÇºR58;�D>.LW

IC214=ECF�.1?346;�5>F�EO4=��E�;=58D85>I:.10�F3EC46E:IC4=.1K�;�210�F�5>03;=58F�E�46�3E
4658¨JE:Wo.L´ÏW��35>]L�-4�F�E:46E:IC46.LK�;=I:5>0N4=5>D8D>2L46.LK=;§+ ¥ �3E%21IC4=5>aLE
a1.1D8?�¨dE�.L´¯4=��EJV�	 ¥ ;=¢3210�;YbkgÌ°�I:¨ 580A46��E)[¯E:21¨£F�5>W
K=E:IC4658.10HMNÎ1bk+ ÎdIC¨«210�FXg�b1hS+ bJIC¨ 580�K=2LF�58?�;¦M�210�F�46�3E
EC0N4658K=Ed2LBC58¨É?�4=��+ ¥ ��EäV�	 ¥ I:.10N462L5>03;/bL°SM h1ÎL°�;�EC0�;�E
Ñ�5>K�EC;Y4=��214ZK�?�0d46�3E�D>E:0�]14=�d.1´S46��E�IÌ�321¨É[SECKZ[SEC4<Ñ�ECE:0
4<ÑR.�EC0�F~¢�D82146E:;¦+��'¢�¢�K�.§×N5>¨d214=ECD8l���21D8´Y.1´j46��EdÑ�58K=E:;
21K�E/2L×N5>2LDZ¸ K=?30�2LD>.L0�]J46��E���F�58K�ECIC4=5>.L0�º�210�F���2LD>´�21K�E
;=¨d21D8D�2L0�]1D8E�¸Ïh��:ºZ;=4=ECK�EC.S+ ¥ ��E���� ��aN58ECÑ�¢�K�.§aN5>F�E:;
5>0�´Ï.LK=¨d2L4658.10²´Ï.1KA46�3E�µ�·©¨dEC21;�?�K�EC¨dEC0N4¦MY4=��E!�!�"�

g



h #%$'&�(*),+�-/.

aN5>E:Ñþ´Ï.1K)4=��E Ã ¨dEC2L;=?3K=E:¨JE:0N4�+ ¥ ��E�V�	 ¥ IC.10N4=21580�;
ã1fÈ;�EC0�;�E�Ñ�58K�E�D82§l1E:K=;J580�K�21F�58?�;A4=��214d21K�E�]1K�.1?�¢SECF
5>0N4=.ÉEC58]1�N4Y;�?�¢SECK�D>2§lLECK�;¦+�Tj21IÌ�d;�?�¢SECK�D>2§lLECKY58;jF�58aN5>F3ECF
5>0N4=.¡;=?3¢¯E:K=I:ECD8D>;~21D8.10�]�4=��EX21B:5>¨_?�46�321DÉ2L0�]1D8E-M/2L0�F
EC2LIÌ�J;�?�¢SECK�ICE:D>D��321;'g�h/;�EC03;=E�Ñ�58K=E:;Z210�FA2O¨d21×N58¨É?�¨
F�K�5>´Ï4�F35>;�462L0�ICEO46�3214�58;�21¢�¢3K=.§×N58¨J2L46E:D>lA4=��E�;=2L¨dE/´Ï.LK
21D8Dj;�?�¢SECK�D>2§lLECK�;¦+ ¥ ��ECK�EC´Ï.LK=EA4=��E�0N?�¨_[¯E:KÉ.L´�;�?�¢SECK�W
ICE:D>D8;ì580²2È]L5>aLEC0²;=?�¢SECK�D82§l1ECKJ;�IC21D8EC;A2L¢�¢�K�.§×N5>¨d214=ECD8l
Ñ�5>4=�~4=��EdK=2LF�58?�;O.1´Y4=��Ed;=?�¢SECK�D82§l1ECK§+ ¥ ��Ed;�?�¢¯E:K=I:ECD8D
D>2§lL.1?�4_IC.L0�;=58;�46;d.1´�2­Ñ�58K=E�¢�D8210�E�IC.L0-4=21580�580�]À;�EC0�;�E
210�FÀ¢¯.L46EC0N4=5>2LD�¸Ï.LK�U�E:D>Fä;���2L¢�5>03]Sº�Ñ�58K=E:;�2103F�2ìU�ECD8F
¸Ï.LKZIC214=��.NF�E-º¯;���ECE:4Z.10JEC5846��E:KZ;=58F�EN+QTR21IÌ�ÉU3ECD8F_;���ECE:4
5>;R;=�321K�ECFJÑ�5>4=�A46��E�03EC58]1�N[¯.LK=580�]OICE:D>D<+ ¥ ��E�;�?�¢¯E:K=I:ECD8D
5>;É4658D>4=ECF%[Nläb1e � Ñ�5>4=�ÈK=E:;=¢SECI:4�46.�46��EAK�21F35>2LDZF�5>K�ECI:W
4658.10%4=.äIC.L¨J¢SEC03;=2L46EA´Ï.1KÉ46��E�\�.1K�EC0N4=BJ2L0�]1D8EA.1´�4=��E
F�K�5>´Ï4=5>0�]/ECD8ECI:46K�.10�;H580É46�3E�¨d2L]10�E:4658IjU�E:D>F�+ ¥ ��E�]12L;�58;
2�¨d58×N46?�K�EÉ.LK0�'K=¿LTj4J¸ e1°�� eL°Sº�2L0�FÀ9<;�.1¢�K�.1¢NlNDQÑ���58IÌ�
¢�K�.§a-58F�E:;'2�¨J2L×N5>¨_?�¨ F�K=58´Ï4/4658¨JEJ.1´/g1i1i�0�;O.10ä4=��E
¨d21×N5>¨_?�¨ýF�K=58´Ï4QF�58;�462103ICEY.L´L°k+ èLè�IC¨ä+ ¥ ��Ej¨JE:21;�?�K�ECW
¨dEC0N4Y.1´S46�3E�¢�?�D8;=E�Ñ�58F�46�3;j¢�K�.§aN5>F�E:;�2�¨JE:21;�?�K�EC¨dEC0N4
.1´/46��EÀF�Tj¿LF�×X580²4=��EäIÌ��2L¨É[SECK§MZ?�;�ECF!´Ï.LKì¢�21K�4658ICD8E
5>F3EC0N4658U�IC2L4658.10�+ ¥ ��E�2LIÌ��5>E:a1E:F­¢SECK�´Ï.1K�¨d210�I:EA.1´�4=��E
5>0N4=EC]1K�214=ECF�VH,'G­969H46K�21IÌØLECKH5>;j2/4=K=2L0�;�a1ECK�;�ER¨d.1¨dE:0�W
46?�¨ K=E:;=.LD>?�4=5>.L021�¸8µ�·Rº43ÌµNæ· â °k+>g�e5� ¸6½�E:¾)¿LI-º6Ë�ç
210�F�2L0!5>¨d¢�2LIC4ì¢�2LK=2L¨dEC46E:KAK=E:;=.LD>?34658.1051�¸76�º�â b1e
±�¨98�h�½�E:¾)¿LI-+ ¥ ��58;�¢¯E:K=´Ï.LK=¨d2103ICE)58;�;=?:�JI:5>E:0N4�´Ï.LK
46��E�^©¢��NlN;=58IC;�2L0�21D8lN;=E:;¦+

í¯�oÙ¯��;'ô�ó¦òC÷ïõ=<ïñä÷�>�ñNø�ò:÷@?Hõ1ô�ò:÷@ASøB>�ñNòCñNõLò�ASó�ú
VH,'G�9=9Q?�;�EC;�4<ÑR.'F�EC4=ECI:46.1K�;H210�F_4<ÑR.'IC.1¨d¢�D8EC¨dE:0�W

462LK=lä4=ECIÌ��035C�N?�E:;�´Ï.1K�¢�2LK=4=5>I:D>EJ5>F3EC0N4658U�IC2L4658.10�MQ.10�EJ58;
46��E�F�TR¿1F�×È¨dEC2L;=?�K�EC¨dE:0-4É5>0�46��EÈV�	 ¥ MQ4=��E�.L46��E:K
.10�E�5>;_46��Eì4=5>¨dE:Wo.L´ÏW���58]1�N4�¨dEC2L;=?3K=E:¨JE:0N4�5>0%2�F�E:F�58W
IC2L46ECF�F3EC46E:IC4=.1K§+ ¥ ��E�V�	 ¥ K�EC2LF�.1?�4�E:D>E:IC46K�.1035>I:;�21D8W
D>.§Ñ�;�46.É¨JE:21;�?�K�E�46��E/¢�?�D8;�E)Ñ�58F�46��MLÑ���58IÌ�ì58;RK�ECD8214=ECF
46.�46��E~21¨d.1?�0N4ì.L´OIÌ��21K�]1E�I:.1D8D>E:IC46E:F�[Nl�4=��EÀÑ�58K=EN+
¥ ��E�46K�?�0�I:2146E:F_¨dE:210�¸Ïè1°��dº¯IC.1¨d¢�?346ECFJ.10J46�3E��35>4=;
21;�;=.NI:5>2L46ECFÀ46.�2�46K�21IÌØ�¢�K�.§aN5>F3EC;/2�¨dEC2L;=?�K�EC¨dE:0-4'.1´
46��EÀ;=¢SECI:5>U�IÀ5>.L0�5>;�214=5>.L0�¸ F�Tj¿LF�×QºO580²4=��EäIÌ��2L¨É[SECK§+
�¡F�E:462158D8ECFAIC2LD>58[�K�214=5>.L0_.L´S4=��E�F�TR¿1F�×_¨JE:21;�?�K�EC¨dEC0N4
��21;_[¯E:EC0X¢SECK�´Ï.1K�¨dECFÈ?�;�5>03]ä;=2L¨d¢�D>E:;É.L´�Ø¦2L.10�;`2L0�F
¢�58.10�;'´ÏK=.L¨9D!EoªGFHD`Ò�I�ªGF¶ÅKJ­ËLI�ªZÆKI�ª'M�¢�K=.L46.L0�;
´ÏK=.L¨ Õ�ÒMF µ*I�ËYM�2103F­¨_?�.103;�210�FÈECD8ECI:46K�.10�;É´ÏK=.L¨
N 3POQF ± ª ± Ë 2L0�F N 3PORF Ê ª Ê Ë + ¥ �3Eì21IÌ��58ECaLECF
J
3SIÈ;�EC¢�2LK=2L4658.10�´Ï.1K�µ · »©hä½�EC¾)¿LI�5>;ÉgL+ ÎL1�+
¥ ��E ¥ 5>¨dECW .1´ÏW G�D>58]1�N4£F�EC4=ECI:46.1K ¸ ¥ 	�G�M�Å ÎLÆÇº©58;

5>;�462LD>D8ECF [¯E:4<ÑRE:EC0 4=��E F�K�58´Ï4 IÌ��2L¨É[SECK 2L0�F 4=��E
;=.LD>E:0�.158F%¨d21]L0�EC4_210�F%E:×-4=EC0�F3;_Îk+>idI:¨�K=2LF�5>2LD>D8lÀ2L4

2JK�21F�58?�;�.1´�K�.1?�]L��D>läg�b1è`I:¨�+ ¥ �3E'F�E:46E:IC46.LKR58;�IC.L¨JW
¢S.1;�ECF_[Nl/^�58ICK�.10�;�IC580N4658D>D8214=.1KH[�21K�;�^`VHW Î1°1èkM�;�ECD8ECI:46E:F
´Ï.LKÀ4=��E�D8.10�]£¸ÏhS+ e¡¨äºA2L464=EC0N?�214=5>.L0þD>E:0�]14=��+ ¥ ��E
[321K�;���2§aLEj2/F�58¨JE:0�;�5>.L0`.1´�ÎZé�Î)I:¨Jæ�580ÉICK�.1;�;�Wo;�ECI:4658.10
2L0�F%hSi�ã�IC¨ 5>0%D8EC03]146�H+ ¥ �3ECK�EA21K�EA2ä46.L4621DR.1´�hSg�f
[321K�;¦M�EC2LIÌ�XIC.§aLECK�5>03]�g1+8i � 580T�%2L0�F ÂQÃ©Â|Ä gL+ ¥ ��E
¢3��.14=.1¨É?3D>4=5>¢�D858ECK�;/2LK=E_214=4621IÌ�3ECFÀ4=.�E:21IÌ�äE:0�F­.1´YE:a-W
E:K=l²[�2LK¦+ ¥ ��Eä4=5>¨dE~K=E:;=.LD>?�4=5>.L0!.10�46�3EÀ;�5>0�]LD>EÀ��5>4
58;�g1g�°�¢�;O2L0�F~4=��E�J
3SI�;=E:¢�21K�214=5>.L0ä58;/[SEC4=46E:K�46��2L0
hL1d´Ï.1KZµ�· Ä gL+ e�½�E:¾)¿LI-+�^�lÉIC.L¨É[�580�580�]`4=��E�F�TR¿1F�×
2L0�F�46�3EY4658¨dECW .1´ÏWU��5>]L�N4Q¨dEC21;�?�K�EC¨dEC0N4=;¦M�46��EY2LIÌ��58ECa1E:F
J!3PI!;=E:¢�21K�214=5>.L0À58;`[¯E:464=ECK�46�32�g1+ ÎV1­5>0È4=��EAEC0N4658K�E
¨d.L¨JE:0N46?�¨«K=2L0�]1EN+

íS�ïíS��ßjñ'WHò�ASøB>�ñNòCñNõLò�ASó�ú
*�E:]1¨dEC0N46E:F ECD8ECI:46K�.1¨d21]L0�EC4=5>I 2L0�F ��2LF�K=.L0�58I

I:21D8.1K�5>¨dE:46ECK�;È;=?3K=K�.1?�03F 4=��E�46K�21IÌØN580�]�;=lN;�46EC¨ Å fLÆÇ+
¥ �3E ECD8ECI:46K�.10 EC03ECK�]1l 58; ¨dEC2L;=?3K=E:F [Nl D>E:21F�W
;�IC580N4658D>D8214=.1Kä;�21¨d¢�D8580�]�IC2LD>.LK=58¨dEC46E:K=;§+ 9<0þ4=��EXI:EC0�W
4=K=2LD'K�EC]L5>.L0³¸ Â�Ã¤Â>Ä g1+8g1ºO4=��EÀI:21D8.1K�5>¨dE:46ECK�;ì2LK=Eä2LK=W
K�2103]1ECF�580�2A¢�K�.YX6ECI:4658a1E�[�2LK=K�ECD�]1EC.L¨dEC46K�lì2L0�F�¨dEC21W
;�?�K�EdECD8ECIC4=K=.L¨d21]103EC4658IÉE:0�ECK�]1l�Ñ�5846�È2�K=E:;=.LD>?34658.10À.L´
Â 1�¸4ZR·�º73=ZR· Â æNâ ¸6g�b:[ e �dºÏæ=3*ZR·R¸7\�Ê^]Aº`_©¸ ha�dº æN+
9<0¶46�3E ´Ï.1K�ÑR2LK=F K�EC]L5>.L0 ¸6gL+ h Ä`ÂÜÃ Â>Ä bS+ eSºÁ46��E
I:21D8.1K�5>¨dE:46ECK�;­21K�E�21K�K�210�]LECFþ580³2ý¢�K=.bX6ECI:4658a1E�E:0�F�W
¢3D>?�]À]1EC.L¨dEC46K�lä2L0�FÈ¨JE:21;�?�K�EA46��EAE:D>E:IC46K�.1¨d2L]10�E:4658I
E:0�ECK�]1lÜÑ�5846�«2³K�EC;�.1D8?�4658.10 .L´ Â 1�¸7ZR·�º73=ZR· Â æNâ
¸=gÌÎL[ Î��dº æ 3*ZR·R¸7\�Ê^]Jº^_�¸ °:[Ïi��Jº æ +�^�.14=�_I:EC0N46K�21DN2103F
´Ï.LK=Ñ�21K�FÈECD8ECI:46K�.1¨d21]L0�EC4=5>IdIC2LD>.LK=58¨dEC4=ECK�;�21K�EA5>0�;�46K�?�W
¨dE:0-4=ECF£Ñ�5>4=�ÜU�0�ECD8l¬;�EC]L¨JE:0N46ECF F�EC4=ECI:46.1K�;ÈÑ���58IÌ�
¨dE:21;�?�K=E­46�3E­;���.§Ñ�ECK�¢¯.L;=584658.10©214�2�F3EC¢�4=�ýÑ��3ECK�E
4=��E�E:0�ECK�]1l_F�EC¢S.1;�5>4=5>.L0A[NlÉ2�4<lN¢�58IC21D¯;=�3.§ÑRE:KZK=E:21IÌ��E:;
5846;'¨d21×N5>¨_?�¨ä+ ¥ �3E`ICE:0-4=K=2LDQ¨É?3.10�F�EC4=ECI:46.1KJ¸6VdcMe
Å e1Æ<º�58;JD>.NIC2L46E:F%21K�.1?�0�F%4=��E�.L?�46;�58F�Eì.1´�4=��E�I:EC0N46K�21D
�321F�K�.10!IC2LD>.LK=58¨dEC4=ECKA214A2%K�21F35>?�;A.L´Ob1ÎSi�I:¨ ´ÏK�.1¨
4=��Eì[SEC2L¨ 2L×-58;§+ ¥ ��EìI:21D8.1K�5>¨dE:46ECKO��2L;`2ä4=��5>IÌØN0�E:;=;
.L´�eS+ eä580N46ECK�21I:4658.10%D8EC0�]L46��;J2103F�2f�%;�EC]L¨JE:0N46214=5>.L0
.L´�g�eg�C+ ¥ �3E/¨_?�.10�F�K�5>´Ï4�ICE:D>D8;�21K�E'hLh1f_IC¨ D8.10�]J2103F
I:.§a1E:K~gÌhk+ f��d5>0h��M�]158a-580�]%2G�!I:.§a1ECK�21]LE�.1´Oè1Îi�d+
¥ �3E�¢�;=E:?�F�.LK=2L¢�5>F35>4<l%I:.§a1ECK�21]LEì58; Â�Ã¬Â|Ä g1+�Tj2LIÌ�
¨d.NF�?�D8EOIC.L0�;=58;�46;�.1´�´Ï.1?�K�D82§l1ECK�;j.L´�´Ï.L?�K�K=E:IC462L0�]1?3D>2LK
F3K=58´Ï4`ICE:D>D8;§+ ¥ ��EA;=E:0�;�EAÑ�5>K�EC;�580È21D846ECK�0�2L46580�]�D>2§lLECK�;
2LK=E'.*jS;=E:4R[NlAh_¨J¨¤´Ï.LK�21¨É[35>]L?�5>4<ldK�EC;�.1D8?�4658.10H+ ¥ ��E
;�¨d21D8D>E:;=4/?�0�584O5>0~46��E�VdcMedMSIC21D8D8ECFÀ2�;=4=21IÌØQM¯IC.§aLECK�;
2L[¯.L?�4Ég1+ hg�R2L0�F�580�I:D>?�F3EC;�´Ï.L?�K�F�K�5>´Ï4�ICE:D>D8;§MN.10�E/´ÏK�.1¨
E:21IÌ�dD82§l1ECK§+k�'F^X621I:EC0N4Z¢�2L5>K�;Y.1´S;�4621IÌØN;Z2LK=E�IC.L¨É[�580�E:F
4=.1]LEC46�3ECK�4=.A´Ï.1K�¨ 2A4<Ñ�.1W ;=4=21IÌØA?�0�584�I:21D8D>E:F�2A4=.§ÑRE:K¦+
� 46K�21IÌØ²;=E:]1¨dEC0N4ìF3EC46E:IC4=ECF¡580�46��E:;=E~IÌ��21¨_[¯E:K=;�5>;



l=m�n (*o7p^q�)
r/(*stq�+g- n +=q�u�st+ m svu�+*w^x�y%+Syzu�s�.C)�{ |~}^�:� b

I:21D8D>E:F�2äVdcMe�;=4=?�[�+d��;�ECIC.L0�F�;=E:4�.L´Q¨É?3.10�IÌ��21¨dW
[SECK�;ä58;äD>.NI:2146E:Fþ[¯E:��580�Fþ210þ2LF�F�584658.10�2LD`f1°!IC¨ .1´
;�46E:ECD<+ ¥ �3E'IÌ��2L¨É[SECK�;j2LK=E'21K�K=2L0�]1E:FA21×N5>2LD>D8ld46.J´Ï.1K�¨
2A[S.§×�2LK=.L?�0�F�46��EÉICEC0N4=K=2LDQF�EC4=ECI:46.1K§+ ¥ ��E`IC.§aLECK�21]LE
.L´�46��E­ICE:0-4=K=2LD)¨_?�.10¡;�lN;=4=EC¨ 58;�E:×N46EC03F�ECF©46.�4=��E
K�EC]L5>.L0_°k+ f Ä`Â:Ã�Â>Ä g1+ °�[-lJ´Ï.1?3Kj´ÏK�ECECW ;�462103F�5>03]�IC.1035>I:21D
2LK=IÌ��E:;~Ñ��35>IÌ�Ü��.LD>F£F�K�5>´Ï4%IÌ��2L¨É[SECK�;ÈÑ���5>IÌ�£IC.§aLECK
iLg��¬.1´H46��E�;�.1D85>F�2103]1D8E-+

�S���`Ú�ÛÜ�J��î³�¦�J�`��������Û'�
VH,'G�969j?3;=E:;�2J46�3K=E:ECW D>E:a1ECDS;�l-;�46E:¨¤46.dK�ECF�?�I:E'4=��E

gL+>i�c
�)B�[3?�0�IÌ�XI:K=.L;=;�5>03]�K=2L46Eì4=.²gÌ°L°M�)B�Ñ�K=58464=EC0
.L0ä462L¢¯EN+ ¥ �3EÉ\�E:a1E:D�g`5>;O2�F3EC21F34658¨JE:D>E:;=;Ai1+ f
c
�)B
;�lN0�IÌ��K�.10�.L?�;'¢35>¢SECD85>03EAÑ�5>4=�~ÎLh�I:ECD8D>;§M�Ñ���58IÌ�­21D8D>.§Ñ�;
ek+ eJ±�;'46.ì´Ï.LK=¨ 2ì46K�58]1]1E:K�F�ECI:5>;�58.10�+ ¥ ��E`¨d2L×-58¨É?3¨
;�?�;�4621580�2L[�D>E_\�E:a1ECD�gÉ.1?�4=¢�?�4�K�214=EÉ58; b1°�Ø'�)B-+ ¥ ��E
\�ECa1E:D3h`58;�210ì2L;=lN0�IÌ��K�.103.1?�;Z¢�58¢SECD85>0�E/Ñ�5846��2L0A2§a1E:K=W
2L]1EÉD8214=EC0�I:l�.1´YhL°ì±�;§+/ê���58D>Ed4=��EdECa1E:0N46;O21I:ICEC¢346ECF
[NlJ\�ECaLECD�g�21K�E�[SEC580�]É¢3K=.NICE:;=;�ECFd[Nld\�E:a1ECD¯h`¢�K�.NICEC;�W
;�.1K�;¦M�46��E:l)2LK=EZ2LD>;�.�;=4=.1K�ECFO.10O.103EZ.1´N46��Ej´Ï.1?�KQ\�ECaLECDch
[�?:j¯E:K=;§M§Ñ�215846580�]�´Ï.1KR\�E:a1ECD3h`46K�5>]L]1E:KZF�ECI:5>;�5>.L0�+�Tj21IÌ�
[�?:j¯E:KJ58;AEC¨d¢�4=5>E:F�Ñ��3EC0²46��E�\�E:a1E:D�h­F�E:IC58;=58.10�´Ï.1K
4=��E'I:.1K�K=E:;=¢S.103F�5>03]`ECaLEC0N4j��2L;R[SECE:0�2L;=;�ECK�46E:F%��58´�4=��E
E:a1EC0N4���2L;`[SECEC0�21ICI:EC¢�4=ECF�M�46�3Eì[�?,jSECK_5>;_K=E:21FÈ.1?�4¦M
E:D>;�E�584R58;R;�58¨J¢3D>ldICD8EC2LK=E:F�+�9<´�46��E/\�E:a1ECD¯hÉ4=K=58]1]LECKYF�E:W
I:5>;�5>.L0È4621ØLEC;`4=.N.ä¨É?�IÌ�%4=5>¨dEì2L0�F%46�3E�´Ï.1?3K`[�?,jSECK�;
2LK=E�2LD>D¯U�D>D8ECFHM14=��E)\�ECaLECDHg�21ICI:EC¢�4j5>;R5>0��35>[�5846E:F�+ ¥ ��58;
58;d2~;�.1?�K�ICE�.1´)F�EC2LF�4658¨dE�´Ï.LKd46��EXVH,/G³969_46K�5>]L]1E:K¦+
¥ ��E�¨d21×N58¨É?�¨þ\�ECa1E:DLh/.1?346¢�?�4HK�2146E�58;HbL°1°��'B-+ ¥ ��E
\�ECa1E:DkbJ4=K=58]1]LECK�5>;�¨d2LF�EO.1´�2äVHP�e©´Ï2LK=¨ 2L0�F���21;�2
¨d21×N58¨É?�¨ .1?�4=¢�?�4�K�2146EO.L´�g�°1°��)B-+
¥ ��EX��E:21K�4À.L´J4=��E²\�ECaLECD�gÈ46K�5>]L]1E:Kä5>;­46�3E�ECÿ'W

4=K=E:¨JE:D>l�G¯21;�4 ¥ K�21IÌØLECK�¸Ïÿ)G ¥ M�Å8iÌÆ<º6M§46��E�46K�58]1]1E:K�4=K=2LIÌØ
¢�K�.NICE:;=;�.1K�4=��214'5>F�E:0N4658U�EC;/��58]1�ä4=K=2L0�;=aLECK�;=E�¨d.L¨JE:0�W
4=?�¨ ¸8µ · » gb[ e ½�E:¾)¿LI-ºAIÌ�321K�]1ECF�4=K=2LIÌØ-;À5>0¬4=��E
4=K=2L0�;=aLECK�;=Ej¢�D>2L0�E�.1´�4=��E`V�	 ¥ + ¥ ��E�ÿ)G ¥ 4=K=2LIÌØN;�2LK=E
2LD>;�.ÀE:×-4=K=2L¢¯.LD>2L46E:F�46.­46�3E�IC21D8.1K�58¨JE:46E:K_2L0�F�4=.­4=��E
¨_?�.10!IÌ��2L¨É[SECK�;A46.X]LEC0�E:K=2L46E�ECD8ECI:46K�.10!210�F�¨_?�.10
4=K=58]1]LECK�IC2L0�F�58F�214=EC;§+ ¥ K�21IÌØÁ58F�E:0-4=5>U3IC214=5>.L0þ5>0þ4=��E
ÿ'G ¥ 5>;È2LICIC.L¨d¢�D>58;���ECF 5>0£4<ÑR.ý¢�K�.NICEC;�;�EC;­[-lþ4=��E
G�580�F�ECK�210�F�[Nl)4=��EY\�5>0�ØLECK§+ ¥ ��EYG�580�F�E:K�;�EC21K�IÌ��E:;�´Ï.1K
4=K=2LIÌØ/;�EC]L¨dEC0N46;�580É46�3E�´Ï.L?�K�21×N5821DN;=?3¢¯E:K=D82§l1E:K=;�.1´34=��E
IÌ��2L¨É[SECK§+ ¥ ��EA\�580�Ø1E:KO;=E:21K�IÌ��EC;O´Ï.1KÉ2�´Ï.L?�K�Wo.L?�46W .1´ÏW
´Ï.L?�K�.LK�2)4=��K�ECECW .1?346W .1´ÏW ´Ï.1?�KQ¨d2L46IÌ�`2L¨J.L0�]�;�EC]L¨JE:0N46;
580ì46�3E)´Ï.1?3KjD82§l1ECK�;§M¦IC.L0�;=58;�46EC0N4RÑ�5>4=�ì2`¢�K�.1¨d¢�4R��5>]L��W
µ · 46K�21IÌØQ+ ¥ ��EAE��JI:5>E:0�ICl­´Ï.1K�U30�F�580�]äÿ)G ¥ 46K�21IÌØN;
58;!ã1f��dM-Ñ�5846��2É46K�2103;=aLECK�;=E�¨d.L¨JE:0N46?�¨¤K�EC;�.1D8?�4658.10

[¯E:4646E:K�46�3210�hM�þ¢SECKÉ½�EC¾'¿1I�2L0�F�2LBC58¨É?�4=��21D�2L0�]1?3W
D>2LK'K�EC;�.1D8?�4658.10�.L´ZeS+ eì¨dK¦+ ¥ ��E_D>E:a1ECDH.1´Z´Ï2LØ1E_46K�21IÌØN;
5>;/b
� 214�D8?�¨d5>03.1;�5>4<l�[¯E:D>.§Ñ�eZé�gÌ°1å§ç�IC¨äË�æC;§Ë�ç�2L0�F
]1K�.§Ñ�;�Ñ�5846��580�;�46210N4=210�E:.1?�;�D8?�¨d5>03.1;�5>4<lN+
¥ ��E�	�0�D85>03E�*�58D>58IC.L0X¾ZECK�46E:× ¥ K�21IÌØLECK�¸ *�¾ ¥ M�Å è1Æ<º

5>;O¢�2LK=4'.1´Z46�3E_\�ECa1E:D�h�46K�5>]L]1E:K¦+�9<4/K�ECICE:5>aLEC;'46��EJD>58;�4
.1´�ÿ)G ¥ 46K�21IÌØN;�2103F�4=��E`F�58]1584658;�ECF�¢�?�D8;=E��3EC58]1�N46;�.L0
46��E�21×N5821D-D>2§lLECK�;�.L´�46��E�;�5>D858IC.10_a1E:K=4=EC×OF�EC4=ECI:46.1K§+ ¥ �3E
*�¾ ¥ D>580�ØN;�46��EOÿ'G ¥ 46K�21IÌØN;�46.d46�3E/;�58D>58IC.L0���5846;�2L0�F
K=E:IC.103;=4=K=?�I:46;�46K�21IÌØN;�Ñ�5846�ý.*�d580�ECW D85>ØLE
�N?�21D8584<l-+ 9<0
¢�21K�4658IC?�D821K�4=��EAK�EC;�.1D8?�4658.10­.10­46��E�5>¨d¢�2LIC4�¢�2LK=2L¨JE:W
46ECK§M:Ñ���58IÌ��5>;�2�ICK�?�IC5821D1¢�21K�21¨dEC4=ECKQ4=.�;�ECD8ECIC4�^~E:a1EC0N4=;
;=580�ICEÈ4=��ECl¡4=5>¢35>I:21D8D>l¡;���.§Ñ¼;�ECI:.10�F321K�l�a1ECK�4658ICE:;¦M�5>;
b1eÉ±�¨ ´Ï.1K�h�½�E:¾)¿LI/4=K=2LIÌØN;¦+ ¥ ��E/*�¾ ¥ E��dIC58EC0�I:lA5>;
è1e��¤¢SECK�46K�21IÌØQ+`*�5>03ICEd2�D8.103]�\�ECaLECD�h�¢�K=.NI:EC;�;=580�]
4658¨JE'IC2L0J580N46K�.NF�?�ICE)F�EC2LFA4658¨JENMc4=.`;�¢¯E:ECFA?�¢A.L¢¯E:K=2LW
4658.10�;R46��E�*3¾ ¥ ��21;R2�Ñ�5>F3ECD8l_¢�2LK=2LD>D8ECD858BCECFJF�E:;=58]10%��584
5>;_¨J2LF�EA.1´`g�h�5>F�E:0N4658IC21Dj21BC58¨É?346��2LDj;�D>58ICE:;`ÑR.LK=ØN580�]
5>0A¢�2LK=2LD>D8ECD<+�TR21IÌ�d;�D>58ICE�K�ECI:EC58a1EC;Z2L0�Fd¢�K�.-I:EC;�;=E:;ZF�214=2
.10�D8l�´ÏK=.L¨¼.103E_;�5>D858IC.10~a1E:K=4=EC×�F�EC4=ECI:46.1KObL°g�';=E:IC4=.1K§+
9<0�21F�F�584658.10²*�¾ ¥ K�ECI:.10N46K�?�I:46;d.10�D8l�4=K=2LIÌØN;J580�46�3E
46K�210�;�a1E:K=;�Eì¢�D8210�E�46.~46��E�[¯E:21¨dD85>0�E�210�F�.10�D8lÈÑ�5>4=�
µ�· »«hk+ °Á½�E:¾)¿1IN+ ¥ ��Eä4=K=2LIÌØN5>0�]­¢�K�.NICEC;�;A58;�¢SECK�W
´Ï.1K�¨JE:F�580!4<ÑR.­;�46EC¢3;¦+ ¥ ��E�U�K�;=4d;�46E:¢²58;A46�3E�¢32146W
46ECK�0�K�ECIC.L]10�584658.10d��IC2103F�5>F32146E�4=K=2LIÌØN;A21K�E�;=E:21K�IÌ��ECF
21¨d.10�]�2ìD>58;�4�.1´Z¢�K�ECI:21D8IC?�D8214=ECF�D8.§ÑýK�EC;�.1D8?�4=5>.L0�¢32146W
46ECK�0�;§+ ¥ ��5>;_5>;_F�.103EA5>0X.LK=F3ECK�46.ÀK=E:F�?�ICEA4=��E��N?�]LE
21¨d.1?�0N4�.1´�;�5>D858IC.10É��5>4=;�.10�D8lO46./46��.L;=ER¢¯.L46EC0N4=5>2LD>D8lO5>0�W
46ECK�EC;�46580�]k+ ¥ ��E`;�ECIC.L0�F�;�46EC¢�58;/46K�21IÌØ�U34646580�]��j2A´Ï?3D>D
K=E:;=.LD>?�4=5>.L0�U�4).L´H4=��EÉ�35>4�I:.N.1K�F�5>032146E:;�´Ï.1?30�F�Ñ�5>4=��580
EC21IÌ��¢�214=46ECK�0�58;J¢¯E:K=´Ï.LK=¨dECF�?�;=580�]­2ÀD85>03EC21K�58BCECF�21D8W
]1.1K�5846��¨ä+É^�lÀ¢�K=.§aN58F�580�]�2�¢�K�ECI:5>;�58.10À¨dE:21;�?�K=E:¨dEC0N4
.1´�46��E�5>¨d¢�2LIC4`¢�2LK=2L¨dEC46E:K`.1´�46�3E�IÌ��2LK=]LECF­¢�21K�4658ICD8E
46K�21IÌØN;¦ML*�¾ ¥ 2LD>D8.§Ñ�;�46K�5>]L]1E:K=580�]É.L0�ECa1E:0N46;�IC.L5>0N462L5>03W
5>0�]�D8.10�]�D>58a1E:F~¢321K�4658ICD8EC;§M3D858Ø1EJ46��Ed^þECaLEC0N46;§MSÑ���58IÌ�
214�46��E ¥ ECa¦214=K=.L0É��2§aLEjF�E:IC2§l�D8EC0�]L46��;�.L´346�3E�.LK=F3ECKH.1´
e1°1°/±�¨Ü2L0�FA¢�K�.-F3?�ICE�4=K=2LIÌØN;Y5>0A4=��E)F3ECIC2§l_Ñ�5>4=�ì58¨JW
¢�21I:4�¢�21K�21¨dEC4=ECK�;�.10�2§a1ECK�21]LE)D821K�]1E:KR4=��210XgÌ°L°`±�¨ä+
\�ECa1E:D�bd46K�5>]L]1ECK�58;�58¨J¢3D>E:¨JE:0N46ECF�.L0�2äVHP�e�´Ï2LK=¨

Ñ���5>IÌ��21D8D8.§Ñ�;R4=._¢SECK�´Ï.1K�¨¤210�21D8¨J.L;=4R.*�d580�ECWU�N?�21D85>4<l
ECa1E:0N4�K�ECI:.10�;�46K�?�I:4658.10�+

�¯�o�¯����ó�÷où¯ùSñNó¦ú���ASó��RWHð�û�ú:÷oõ1ú
VH,/G¡969)��21;O[�2L;=58IC2LD>D8l�4=��K�ECEJ´Ï21¨d5>D858EC;O.1´Y4=K=58]1]LECK�;

´Ï.1Kd^¤¢��NlN;=58IC;Y�J46��E�F�58¨É?3.10�4=K=58]1]LECK§M�46��E�;=E:¨d5>D8EC¢�W
46.1035>I�4=K=58]1]LECK�210�F�46�3E���21F�K�.1035>IO46K�58]1]1E:K¦+
¥ ��E�F�58¨É?�.L0þ46K�5>]L]1ECK�;�ECD8ECI:46;~¨É?�.L0þ¢�2158K=;~Ñ�5>4=�

46K�210�;�a1E:K=;�EÉ¨d.1¨dE:0-?3¨ 21;OD>.§Ñ³21;ìg1+ e­½�E:¾)¿1IN+O9<4O5>;



Î #%$'&�(*),+�-/.

¨d.1;�46D8l�?3;=E:FÀ46.�;=E:D>E:IC4 N 3SO�;/210�F�O�¸Ïh¯ÐRº6M346.�K�ECIC.L0�W
;=4=K=?3IC4J46��E�¨d210NlÈF�ECI:2§l­¨d.NF�E:;_.L´�46��E�^Ü��21F3K=.L0�;
¸<¹'ÒNM�¹'ª)MH¹)ÒÓ MH¹ Ô MS2L0�FÀÕ Ö ºRI:.10N462L5>0�580�]�2 N 3POþF�E:WIC2§lN580�]�46.�¨_?�.10È¢�2L5>K�;¦MQ210�F%4=.�;=E:D>E:IC4�Í�F¶±�ªH±�Ë
F�ECI:2§lN;¦Mk.LK�¨É?�.L0È¢�2158K=;�´Ï.LK�46��EA;�EC2LK=IÌ�­.1´R46��E�K=2LK=E
¹hF ± ª ± ËL� F�ECI:2§l-;§MC.1KH´Ï.1K�� �QIC.LK=K�ECD8214=5>.L0O;=4=?�F�58EC;§+
¥ ��EA;=E:¨d5>D8EC¢�4=.10�58IA46K�58]1]1E:KO;=E:D>E:IC46;ÉECa1E:0N46;�Ñ�5846�%2

D>E:¢�46.L0X¸8±%.1KOÊcº�Ñ�5846��µ�· »©Î�½�E:¾)¿LI/2L0�F�210�*�¾ ¥
46K�21IÌØ�Ñ�5>4=��µ�·�»�hÀ½�EC¾)¿LI`2103F�5>¨d¢�2LIC4)¢321K�21¨dEC4=ECK
21[S.§a1EìgÌhL°`±�¨ä+
¥ ��Eä��2LF�K=.L0�58Iä46K�5>]L]1E:Kì;=E:D>E:IC4=;�46K�21IÌØ�¢�2158K�;�Ñ�5846�

µ�·²»ýh­½�E:¾)¿1I_210�Fäµ�· ç _Àµ�· æ »�ek+ eÈ½�EC¾)¿LI-M¯Ñ�5846�210².1¢SEC0�580�]È2103]1D8E�580�4=��E�46K�2103;=aLECK�;=E�¢�D>2L0�E�[¯E:D>.§Ñ
gÌbLe � MH58¨d¢�21I:4É¢�2LK=2L¨dEC46E:KÉ2L[¯.§aLEÀgÌ°1°�±�¨�MH2ÀF�ECI:2§l
D>E:0�]14=�!21[S.§a1E�h1°1°~±�¨ä+²G3.LKA46��E�4<Ñ�.1W [S.-F3l%F�ECI:2§l
46K�5>]L]1E:Kj¢�2L46��M1.1¢�4=5>¨d58;=E:Fì46._IC.LD>D8ECI:4)¹2F��-ª��~�ïË�F�E:W
IC2§lN;§M�46��E­46K�21IÌØ²¢�2158K�58;�K=E��-?3EC;�46ECF�4=.�¢S.1580N4�[�2LIÌØ
46.�46��EJ¢�K�5>¨d2LK=l�a1E:K=4=EC×QM¯[-l�K�E��N?�58K=580�]ì4=��214/46�3E_58¨dW
¢�21I:4_¢321K�21¨dEC4=ECKJ.1´�46�3E�K�ECI:.10�;�46K�?�IC4=ECFX^¤58;d[¯E:D>.§Ñ
gÌÎL°­±�¨�+ ¥ .%;=E:D>E:IC4ì�321F�K�.10�58I�¨É?3D>4=5>[S.NF�l�F3ECIC2§lN;§M
D>58Ø1E�¹)ÒÓ F�D�ËÓ I�ª'M�46��E~K=E��N?�EC;�4ì.10�4=��Eä¢S.1580N46580�][�21IÌØ�4=.¡46��E²¢�K�5>¨d2LK=lýa1E:K=4=EC×ý��21;~D>.§Ñ�E��dI:5>E:0�IClNM
;=580�I:E)46�3E�46K�21IÌØ_¢�2158Kj¢�K�.§aN5>F3EC;Z.103D>lJ2`¢�2LK=4=5>2LD3K�ECIC.L0�W
;=4=K=?3IC4658.10!.L´'4=��Eä¨É?3D>4=5>[S.NF�l�F3ECIC2§lNMY2L0�F!5>4A58;ì0�.L4
21¢�¢3D>58ECF�+
¥ ��E ¥ E:a¦2146K�.10²¢SECK�´Ï.1K�¨J2L0�ICE���2L;A[¯E:EC0�I:.10N46580N?�W

.1;�D>l�5>¨d¢�K�.§aN5>03]_;�5>03ICE�46�3E�[¯E:]1580�0�580�]A.1´d��?�0�9=9C+'��4
46��EJ4658¨dEÉ.L´ZÑ�K=5846580�]�4=��EC;�EÉ¢3K=.NICE:ECF�580�]L;¦M346��E_5>035>4=5>2LD
5>03;=4=210N462L0�EC.L?�;�D>?�¨d580�.1;�584<lì.1´�46��EO;�46.1K�EC;�¨d2§lAK=E:21IÌ�
g1+ è�é�g�° å�æ I:¨ Ë�æ ; Ë�ç M-Ñ���5>IÌ��58;�2LD>¨d.L;=4�2J´Ï21IC4=.1K�.1´�.1´
4<ÑR.O2L[¯.§aLE�F3EC;�5>]L0_D8?�¨d5>03.1;�5>4<l�¸6gÌ°Lå=æ�I:¨�Ë�æC;§Ë�ç:º6M§2L0�F
46��EO;�46.LK=E:;RI:210�D821;�4�?�¢�4=._bL°_��.L?�K�;¦M1Ñ���EC0�46�3EClA21K�E
F�K�.1¢�¢SECF²214J210²5>03;=4=210N462L0�EC.L?�;_D8?�¨d580�.1;�5>4<l%2LK=.L?�0�F
h�é�g�°1å§ç/IC¨äË�æ:;¦Ë�çC+ ¥ ��58;É58;É2�´Ï21I:46.LK`.1´�ãäF�E:ICK�EC2L;=E
Ñ�5>4=�©K�EC;�¢SECIC4�46.²46�3E­580�58465821D�;�46.LK=E~D>?�¨d580�.1;�584<l-+Ü9<´
46��E�4=K=58]1]LECKd[�2L0�F�Ñ�58F�46�!58;AU�D>D8ECF!2L4J4=��E�580�5>4=5>2LD�D>?3W
¨d5>0�.L;=584<l-M�5>4'Ñ�5>D8D�]LEC4�D8EC;�;)2L0�F�D>E:;=;'.-I:IC?�¢35>E:F�21;�4=��E
;=4=.1K�EÉD8?�¨d5>03.1;�5>4<l�F�E:ICK�EC2L;=E:;¦+)*�.�46��EJ¢�K�.1[�D8EC¨ 58;'4=.
21F^X6?3;=4`4=��EA46K�58]1]1E:K�;=E:D>E:IC4=5>.L0�;�5>0%.LK=F3ECK�46.��32§a1Ed21D8D
46��E­2§a¦2158D>2L[�D8Eä[�2103F�Ñ�5>F346�ÁI:.1¨d¢�D8EC4=ECD8l²?3;=E:F¡214�21D8D
5>03;=4=210N462L0�EC.L?�;dD>?�¨d580�.1;�584658EC;§+ ¥ ��58;A5>;d21IÌ�35>E:a1ECF�[Nl
5>¨d¢�D8EC¨dE:0-4=5>03]~¨d.1K�EìaLECK�;=58.10�;É.1´�46�3E�;�21¨dE�4=K=58]1]LECK
Ñ�5>4=�X580�ICK�EC2L;=580�]1D8lä4=5>]L�-4=ECK_IC?�4=;¦M�210�F%I:.10�;�E��N?�E:0N46D8l
5>03ICK�EC21;�580�]�¢3?�K=584<l-M�210�F­K=?30�0�580�]�46��Eda1E:K=;�58.10�;OÑ�5846�
4658]1�N46E:KQIC?346;�Ñ�5846��03.�¢�K=E:;=I:21D8E�210�FO46�3EYa1E:K=;�5>.L0�;�Ñ�5846�
D>.N.L;=E:KZIC?�4=;ZÑ�5>4=�J2O¢�K�EC;�IC2LD>EN+�G¯.1KZ46�3E���21F�K�.1035>I�46K�5>]LW
]1E:KÉ46�3E�4658]1�N4=ECKÉaLECK�;=58.10ÈK�E��N?�58K=E:;`46K�21IÌØ~¢�2158K�;ÉÑ�5846�
µ�· » hS+ e©½�E:¾)¿1IÀ210�F²µ�· ç _�µ�· æ » fS+ eÁ½�EC¾'¿1IN+

¥ �3E_¢�K�EC;�IC2LD>E:;'I:210~[¯EJ¨d21F�EJF�lN0�21¨d58IC2LDÇM¯2103FÀ46�3ECl
2LF^X6?�;�4�4=��EC¨d;�ECD8a1E:;�2L;�4=��ERD8?�¨d580�.1;�5>4<lOF�E:ICK�EC2L;=E:;�2103F
¨d.LK=EA[�2L0�F�Ñ�58F�46�%[SECI:.1¨dEC;É2§a�2L5>D821[3D>EN+A9<0È21F�F35>4=5>.L0
4=.)4=��5>;§M:46K�5>]L]1E:K=;Q2LK=EZD8?�¨d580�.1;�5>4<l/EC0321[�D8ECF%��5>´�4=��EjK�214=E
.L´k2�46K�5>]L]1ECKZ4=��214j5>;R5>¨d¢S.1K�46210N4Z4=.`Ø1E:EC¢d?�0�¢�K�EC;�IC2LD>E:F
58;�46.N.JD>2LK=]LE)2L4R4=��EO5>0�58465821D�D8?�¨d580�.1;�5>4<lNML5>4�58;�E:0�21[3D>E:F
.L0�D8l�Ñ���EC0~46��EdD8?�¨d5>0�.L;=584<l���2L;'F�E:ICK�EC2L;=E:Fä[¯E:D>.§Ñ³2
;�21´ÏE�4=��K�EC;���.1D8F�+
�S�ïÙS���Ró¦÷où¯ùSñNó��%WHù¯ó¦ô,>HñNú
¥ ��E_VH,/G­969�46K�5>]L]1E:KHÑ�21;jF�EC;�5>]L0�ECFd´Ï.LKZ210d5>03;=4=210�W

4=210�E:.1?�;�D8?�¨d5>0�.L;=584<l!.1´�g�° å�æ IC¨ Ë�æ ; Ë�ç + ¥ ��EÀ580�W
I:K=E:21;�EÉ2L[¯.§aLEÉ46�35>;�D85>¨d584O21D8K=E:21F�l�21IÌ�35>E:a1ECFÀ210�F­46��E
E:×N¢¯E:IC462L4658.10A4=.�K=E:21IÌ�Jb�é�gÌ°Lå=æ�I:¨�Ë�æ�;§Ë�çHF�E:¨J2L0�F�E:F
2L0X?�¢�]LK=2LF�E�.L´�46��E�;�l-;�46E:¨ä+ ¥ ��E�5>03ICK�EC21;�ECF�.-I:IC?�W
¢3210�I:lA.1´Q4=��E'F3EC46E:IC4=.1K�;¦ML580�¢�2LK=4=5>I:?�D>2LKR.L´Q46�3EdV�	 ¥ M
K�EC;�?�D846;_5>0X4=��Eì580�ICK�EC2L;=EA.L´�46��E�K=2L46Eì.L´�´Ï2LØ1Eì4=K=2LIÌØN;
580­ÿ)G ¥ MS210�F~IC.L0�;=E��N?�EC0N46D8l�580À46�3EJ580�I:K=E:21;�EÉ.1´R46��E
\�ECaLECD'g_46K�58]1]1E:K=;OÑ���58IÌ�È?�;�EAÿ)G ¥ 46K�21IÌØN;¦+ ¥ ��EA580�W
I:K=E:21;�ECFOIC.L¨d¢�D>E:×N5>4<l'.1´-46��EYE:a1E:0-4=;QF�E:K=58aN5>0�]�´ÏK�.1¨©46��E
¢35>D8E�?�¢².1´)¨d.LK=E�5>0N4=ECK�21IC4=5>.L0�;d5>0²46�3E�;=2L¨JE�[�?�03IÌ�
I:K=.L;=;�580�]SM¯K�EC;�?�D>4=;�5>0­46�3EJ580�I:K=E:21;�EÉ.1´R46��Ed*�¾ ¥ ¢�K�.1W
I:EC;�;=580�]�4658¨dEA210�F­IC.L0�;=E��N?�EC0N46D8l�580~4=��Ed5>0�I:K=E:21;�E_.L´
4=��Ej4=K=58]1]LECKQF3EC21F34658¨JEN+ ¥ �3Ejÿ)G ¥ 58;�[SEC580�])?3¢�]1K�21F�E:F
4=.ä¢SECK�´Ï.1K�¨ 2�4=��K=E:EìF�58¨dEC0�;�5>.L0�21Dj46K�21IÌØÀK�ECI:.10N46K�?�I:W
4=5>.L0_2L0�FÉ4=��E�*�¾ ¥ ��21;�[SECE:0_?�¢3]1K�21F�E:FÉ46./?�;�E�´Ï21;�46ECK
2L0�F�¨d.1K�E/¢SECK�´Ï.1K�¨d210N4�IC.1¨d¢S.10�E:0N46;§+

��Û'î�Û/��Û/���dÛ0�
gL+þ,A+��)IC.L;=4=2¬EC4²21D<+8Mì4=��EÜVH,/G VH.1D8D821[S.1K�214658.10HM

PR�-lN;§+���ECaQ+-,��g��M-°1e1hL°1°Le�¸ÏhL°1°LhSº6+
hk+��d+Y*�58D8D/E:4�2LDÇ+8M�@)?3ICD<+Y9<0�;�46K�?�¨ä+�cäEC4=��+��)e1bL°g�8g

¸ h1°1°LÎSº=+
bk+ ¥ +M��jS.1D8F�ECK EC4¬2LDÇ+8M�@)?�I:DÇ+À9<0�;�46K�?�¨ä+�cäE:46��+
�'e1h1f�� hLÎ1ã�¸Ïh1°L°1Îkº6+

Îk+þ,A+��)IC.L;=4=2 EC4 21D<+8Mþ@)?3ICD<+�9<03;=4=K=?�¨ä+�cäE:46��+
�'eSgÌè�� fL°1e�¸Ïh1°L°1Îkº6+

ek+ ½�+S�);�IC.1D851E:4Q21D<+8M�@'?�ICD<+�9<03;=4=K=?�¨ä+ScäEC4=��+P�'h1f1è�� bLb
¸=gÌã1èLèSº=+

fk+þ\�+þ^�21D8Ø¦2�EC4 2LDÇ+8M @)?�I:DÇ+¬9<0�;=4=K=?3¨�+hcäE:46��+
�'h1fSi=� hkiÌh�¸=gÌã1èLèSº=+Yc�+=�)D8[S.1K�ÑÉ+1E:4j2LDÇ+8ML@)?�I:DÇ+L9<0�W
;�46K�?�¨ä+'cäE:46��+'�'Î1eLbg� è1Î�¸ h1°L°1°Sº=+

iL+þTO+g k+ ¥ �3.1¨d;=.L0~E:4�21D<+>M�9<TjTjT ¥ K=2L0�;¦+S.L0È@)?�I:DÇ+
*�IN+Na1.LDÇ+-ÎLãSML0�+Nbä¸ h1°1°LhSº=+

èk+��d+�^�21K�F�5¤EC4 2LDÇ+8M @'?�ICD<+�9<0�;�46K�?�¨ä+"cäE:46��+
�'Î1è1e��>gLiÌè�¸Ïh1°L°1hkº6+


